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"ARTICULATED JOINT FOR KNEE BRACE COMPRISING MEANS FOR 
OPERATING THE SAME" 



********** 



TECHNICAL FIELD 

This invention concerns an articulated joint for a 
knee brace or for articular walkers in general, with the 
particular feature of being equipped with power-driven 
10 operating means. 

More in particular, this invention refers to an 
articulated joint for a knee brace which is designed to be 
fitted with a power-driven system that makes it possible 
to mechanically and automatically vary the opening angle 
15 of the two uprights which it joins together. 

This power-driven system uses an electrical type of 
motor, which can be connected to a control unit or to a 
PLC, and can be fitted on the brace in an operating 
position kinematically connected to one of the uprights. 

The use of the power-driven system fitted to the 
orthopaedic walker allows the walker to be used for 
rehabilitation exercises of the limb after surgery or as 
part of articular excursion rehabilitation therapy. 

This invention can be applied in the industry for the 
25 production of orthopaedic equipment and in particular 
equipment such as knee braces or the like to control 
isometric flexure of the limbs. 



BACKGROUND ART 

It is known that following surgery to the arms and 
legs it is necessary for the patient to wear auxiliary 
equipment or ortheses, that is to say fixed or mobile 
equipment that increases , improves or controls the 
impaired function of body parts, such as walkers or the 
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like, and to undergo rehabilitation cycles to restore the 
limb to perfect condition. 

After an operation on the ligaments or cartilaginous 
membranes, the limb is kept in a blocked position, first 
5 totally then partially, by means of special orthopaedic 
equipment generally called walkers or knee braces, which 
assist and support the weakened joint, absorbing the most 
intense stress. 

The first exercises recommended are passive flexure- 
10 extension and circumduction movements : these movements are 
very useful in stimulating the circulation of the limb and 
activating the muscular structure. 

in the last few years, closed kinematic chain 
exercises, in which both the proximal and distal ends of 
15 the system are blocked, have been widely employed to 
optimise the initial healing phase of ligament 
transplants . 

In order to perform flexure-extension limb 
rehabilitation exercises, the devices currently used allow 

20 passive movement of the joint. These . devices allow the 
limb to be stretched out in a substantially horizontal 
position, while the person is sitting or lying. down, and 
to be flexed with a progressive increase of the angle as 
the rehabilitation programme proceeds. 

25 These kinetic type devices normally consist of a 

frame with support means for the leg or the arm, which are 
kept in an extended position, and adjustable angle thrust 
or flexure means, with excursions from 0 to 90 and 120°. 

These devices are normally used while the . person is 

30" lying down or sitting, and therefore, in addition tp being 
fairly complex and cumbersome, cannot be used in other 
positions. 
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DESCRIPTION OF THE INVENTION 

This invention proposes to provide an articulated 
joint for a walker f for example part of a knee brace type 
device , or also for application on ankles, arms or other 
5 parts of the body comprising joints , which is able to 
eliminate or at least reduce the disadvantages described 
above , being equipped with power r driving means. 

In this case, the walker that allows the limb to be 
held in a condition of safety can also become a means of 
10 passive rehabilitation, thus avoiding the need to use 
additional equipment. 

The invention also proposes to provide a power-driven 
articulated joint that is easy to produce in such a way as 
to be economically advantageous. 
15 This is achieved by means of a power-driven joint 

with the features described in the main claim. 

The dependent claims describe advantageous 
embodiments of the invention. 

The power-driven joint according to the invention 
20 therefore comprises a pair of reciprocally hinged discs, 
each being integral with a respective upright fixed in 
turn to the user's limb. 

In the case of the leg, each upright is fixed to the 
femoral sector and to the tibial sector, but 
25 advantageously the device also foresees the use of any 
other kind of joint and for any type of articular trauma, 
to the lower or upper limbs. 

In the post-traumatic treatment of joints, it is 
normally indispensable for the angular extension between 
30 one disc and the other to be limited within a range that 
gradually increases as time passes; a different degree of 
control must also be ensured for angular extension 
movement with respect to flexure movement. 

The adjustment of these oscillatory distances must be 
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carried out by specialised personnel or, following precise 
instructions of the doctor, by the user who can intervene 
directly on his/her brace. 

The articulated joint must therefore present devices 
5 which are easily adjustable and easy to maneuver. 

The invention in question proposes to motorize this 
type of joint by using and electrical type motor, and more 
specifically the stepping type motor, which can generate 
controlled angular movements of one upright with respect 
10 to the other. 

The motor fitted on the joint can be fixed by very 
easy to use means on the device, for example on one of the 
uprights, and foresees that its shaped operating pin is 
directly inserted in a corresponding shaped hole of the 
15 joint, thus angularly moving one upright with respect to 
the other. 

The angular movements imparted can be managed and 
controlled by a PLC or by another control system on which 
it is possible to set both the size of the angles and the 

20 speed of the movement. 

The main advantages of this solution, in addition to 
those deriving from the construction simplicity rather 
than the traditional, complexity and the difficulty in 
using known kinetic type equipment, are a considerable 

25 saving in costs, since the same device that allows support 
of the limb in the post-operative period also makes it 
possible to carry out cycles of passive rehabilitation 
with controlled angular movements at an intensity that 
gradually increases as time passes. 

30 

DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the invention will 
become evident on reading the following description of one 
embodiment of the invention, given as a non-binding 



WO 2005/046536 



5 



PCT7IT2004/000597 



example, with the help of the drawings shown in the 

attached pages , in which: 

figure 1 represents a side schematic view of an 
articulated joint fitted between the respective 
5 uprights and equipped with the power-driven system 

according to the invention; 

figure 2 represents a front schematic view; 

figure 3 is a plan schematic view of the power-driven 

joint; 

10 - figure 4 is an axonometric view of a joint complete 
with uprights and equipped with power-driving means; 
figure 5 shows the power-driving means and its gears 
partially transparent; 

figure 6 shows a front schematic view; 

15 - figure 7 shows an axonometric schematic view; 

figure 8 represents a detailed view of an articulated 
joint equipped with power-driving means; 
figure 9 shows an axonometric exploded view of the 
joint fitted on the uprights and equipped with power- 

20 driving means. 

DESCRIPTION OF ONE EMBODIMENT OF THE INVENTION 

The articulated joint 10 according to the invention 
is part of a post-operative knee brace or other equipment 

25 comprising uprights 11 and 12 which , in the case of the 
leg, are respectively fixed to the femoral sector and to 
the tibial sector, but which advantageously also foresees 
the use of articulated joints of any kind and for any type 
of articular trauma -of the upper or lower. limbs. 

30 According to the invention, the articulated joint 10 

comprises at least one pair of discs 13 and 14, which may 
be equipped with stop teeth, respectively integral with 
the femoral upright 11 and the tibial upright 12, 
considering that the terms used here with reference to the 
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knee can also refer to other joints of the upper or lower 
limbs . 

According to the invention, the joint presents means 
designed for. the reciprocal angular movement of the two 
5 uprights for adjustment of the angle of flexure and the 
angle of extension. , 

The two discs 13 and 14 are connected and integral 
with the femoral upright 11 and the tibial uprights 12, 
and are connected together by means of a rotation pin 15 
10 common to both. 

The joint may also comprise means of elastic loading, 
consisting for example of a helical spring, one end of 
which is directly or indirectly in contact with the 
central pin of the joint and the other end in contact with 
15 the pin or part of the upright to which it is directly 
connected . 

This means of elastic loading can advantageously be 
inserted in a specific housing in the body of the strip. 

As stated above, the joint is normally equipped with 
20 teeth that, at the end of the allowed movement, strike an 
appropriate pin, thus limiting the angular movement of the 
tibial upright with respect to the femoral upright. 

The independent movement of the pins inside- other 
notches available in the respective circumferential slots 
25 in the joint ensures a different angular movement and thus 
an adjustment of the angle of flexure and the angle of 
extension. 

According to the invention, the joint can be equipped 
with power-driving means which allow the angular movement 
30 of the uprights in. order to move the body joint on which 
the device is fitted. 

In particular, the power-driving means consist of a 
pinion 16 of a unit which is kinematically connected to an 
electrical type motor 17 and to a reduction gear unit 17'* 
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More specifically, the pinion 16 is part of and 
integral with a toothed pulley 18 which engages with a 
worm screw 19 driven by the shaft of the motor 17. 

The. worm screw 19 is positioned at a tangent to the 
5 pulley 18 and both the screw and the pulley are enclosed 
in a container 20 which has approximately the same surface 
extension as the discs 13 and 14 over which it is 
positioned. 

The pinion 16, which presents a longitudinally shaped 
10 conformation, for example hexagonal, triangular, 
polygonal, toothed or similar, is inserted in an 
appropriate corresponding housing 21 in the pin 15 of the 
joint, and more specifically in a housing of the pin 
integral with one of the two uprights. 
15 In the case in question, the motor 17 and the drive 

and reduction unit enclosed in the container 20 are fitted 
on the femoral upright 11. 

The pinion 16 is in turn shaped so as to penetrate 
the corresponding female hole 21 of the pin 15, which is 
20 therefore integral with the tibial upright 12. 

In this way a rotation of the pinion 16 causes an 
angular movement of the tibial upright with respect to the 
femoral upright. 

The drive unit, consisting of the motor 17 and the 
25 container 20 holding the kinematic movement transmission 
organs, is fitted on a support plate 22 equipped on the 
opposite side with protruding centering teeth 23. 

The teeth 23 are shaped and arranged so they can be 
inserted in corresponding housings 24 in the upright 11. 
30 A locking clip 25 with a substantially "C" shaped 

cross -section, or another similar shape, clamps the plate 
22 on the upright 11. 

The motor 17 is connected by appropriate cabling 26 
to a power takeoff which can be represented by a storage 
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battery or a network source, and the motor can be 
connected to a PLC control unit or the like, which acts by 
keyboard commands. 

In this way it is possible to control the angle of 
movement of the uprights, starting from narrow angles at 
the start of treatment with a gradually increasing 
intensity in relation to time. 

It is also possible to control the speed of the 
movements according to requirements. 

The joint and the parts that make up the movement 
system can be made from lightweight metal alloy or from 
high-resistance composite plastic. 

According to the invention, the power-driving system 
may also be removable, being fitted and held in place only 
15 when the movement system is actually being used. 

It is also possible to foresee that, with an 
appropriate modification to the hinge pin of the upright 
joint, all existing similar brace devices can be equipped 
with the power-driving system. 

The invention is described above with reference to a 
preferred embodiment. It is nevertheless clear that the 
invention is susceptible to numerous variations that lie 
within the framework of technical equivalents. 
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